INTRODUCTION
Crohn disease (CD) is an idiopathic chronic inflammatory bowel disease, characterized by various and unpredictable clinical courses. Recently, according to local epidemiologic studies, the incidence of CD has been increasing in Korea [1, 2] . Perianal involvement in CD, which includes skin tags, hemorrhoids, anal fissures or ulcers, perianal abscesses, perianal fistulas, and anorectal strictures, is a common and troublesome complication because it can seriously decrease a patient's quality of life. The reported inci-dence of perianal involvement in CD varies widely from approximately 10% to 80% [3] [4] [5] . Perianal complications can develop at anytime during the course of the disease, and in approximately 10%-17% of patients, perianal problems precede the diagnosis of CD [6, 7] . Various surgical procedures from minimal intervention, such as incision and drainage, to a proctectomy are required, depending on the disease's severity and type. CD is characterized by transmural bowel involvement, anywhere from the mouth to the anus, which can lead to the development of a fistula, particularly in the perianal area. A perianal Crohn fistula should be considered as a distinct disease phenotype, different from luminal fistulizing CD, because it is associated with colonic involvement of CD instead of small bowel involvement [8] . Moreover, the general clinical course of CD with perianal disease seems to be more aggressive. If a fistula is present at the initial diagnosis, the disease is likely to progress more rapidly from inflammatory to stricturing or penetrating complications. Because of these potential complications, more advanced medical therapies, such as immunosuppressive agents, anti-tumor necrosis factor (anti-TNF) treatment, or surgical interventions, may be required [9] [10] [11] .
To date, many clinical studies have attempted to predict the risk factors for intestinal resection or recurrence after primary surgery in patients with CD. Unfortunately, the results have been inconsistent, and most of the clinical and epidemiological studies have been based on Western populations, despite an increasing incidence of CD in Asian countries, including Korea. In addition, the amount of available data on the risk factors of reoperation after perianal surgery for CD is relatively small compared to the available data on the risk factors of reoperation after abdominal surgery for CD patients. Considering that the incidence of perianal CD (PCD) requiring surgery ranges from 25% to 30% [12, 13] , predicting the clinical course after surgery for PCD is very important. Reoperations may increase the risk of sphincter injury, which can subsequently devastate the patient's quality of life. Thus, the aim of this study was to predict the risk factors for reoperation in Korean patients with PCD.
METHODS

Patient inclusion
From September 1994 to February 2010, 377 patients with perianal CD were recruited at 12 major tertiary university-affiliated hospitals and 2 colorectal-specializing hospitals in Korea and were considered for inclusion in this study. Age at diagnosis, disease behavior, and location were categorized according to the Montreal classification. Data on the patients' demographics, clinical features, and surgical outcomes were analyzed to evaluate the risk factors for reoperation for PCD. The factors included in this study protocol were decided at a meeting of the 'inflammatory bowel disease (IBD) Study Group of The Korean Society of Coloproctology, which was held before data collection started. The data were initially collected for the 377 patients, 32 cases were excluded because of incomplete demographic data, and then among the remaining 345 patients, 118 patients with a history of anal surgery for perianal disease were excluded (Fig. 1) . Therefore, 227 patients who underwent perianal surgery for PCD for the first time were included in this study. During the follow-up period after the first operation, the rate of reoperation was investigated, and the data were analyzed to determine the risk factors for reoperation.
Statistical analysis
We used the SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA) for our statistical analyses. The Kaplan-Meier method was used to estimate the cumulative reoperation rate after primary perianal surgery. In the univariate analyses, the log rank test was used to determine differences in the distributions. In the multivariate analyses, factors that seemed to have a significant impact on the time to event-free survival (log rank P < 0.1) were entered into a Cox proportional hazards model to test for independent significance of their effects, while simultaneously adjusting for multiple factors. Significance was accepted at a P-value of less than 0.05 for all tests. (Table 1) The median age at the diagnosis of CD was 20 years old (range, 11-76 years), and males were more common than females (male: female = 1.99:1). Family history of the disease was confirmed in only 1.6% of the patients. At the time of diagnosis, ileocolic type (61.5%), and the nonstricturing and the nonpenetrating types were the most common (72.0%) when classified according to the disease distribution and clinical behavior. Seventy-five of the 227 patients (33%) underwent abdominal surgery before anal surgery. The most common type of fistula was an intersphincteric fistula (39.2%), followed by a transsphincteric fistula (25.3%).
RESULTS
Baseline characteristics
During the follow-up period (median, 41 months; range, 3-131 months), 64 patients underwent at least one reoperation (28.2%). The median time to reoperation following perianal surgery was 94 months. The overall 3-year, 5-year, and 10-year cumulative free-of-reoperation rates were 68.8%, 61.2%, and 50.5%, respectively (Fig. 2 ).
Univariate and multivariate analyses
In the univariate analysis, the following factors were statistically significant: age at onset less than 20 years, defecation difficulty, a history of mesalamine medication, and the type of fistula surgery (log rank P < 0.05). A history of abdominal surgery was marginally significant (P < 0.06) ( Table 2 ). These factors were subsequently entered into a Cox proportional hazards model to test if they had significant independent effects.
In the multivariate analysis, reoperation was significantly correlated with an onset age less than 20 years (hazards ratio [HR], 1.93; 95% confidence interval [CI], 1.07-3.48; P = 0.03), a history of abdominal surgery (HR, 1.99; 95% CI, 1.08-3.64; P = 0.03), and the type of surgery. Among the types of surgery, compared with incision and drainage, the fistulotomy and the fistulectomy were associated with a decreased incidence of reoperation (HR, 0.19; 95% CI, 0.09-0.42; P < 0.001) ( Table 3 ).
DISCUSSION
We know that perianal complications are common in patients with CD; however, the reported incidence of PCD varies widely. In the literature, the incidence rate ranges from approximately 13% to 27% in population-based studies and from 35% to 45% in studies from tertiary referral centers [4, 5, 7] . Some surgical groups have reported incidence rates as high as 78% [3] . According to the data from Korea, the incidence of perianal CD is about 37% to 50% [14] [15] [16] . This wide variation in incidence rates may be due to selection bias. To minimize such errors, we attempted to include patients from various hospitals in our medical referral system, such as colorectal-specializing hospitals and secondary and tertiary referral hospitals. This is the first multicenter study analyzing the risk factors for reoperation in patients with PCD in Korea.
Although PCD is a surgical challenge, surgical intervention is indispensible for some patients with PCD, such as those with symptomatic perianal abscesses, perianal fistulas, or anal stricture. The primary goals of surgery in patients with PCD are to cure the perianal disease and to preserve continence. Therefore, knowledge of the appropriate indicators of surgery and an ability to predict the postoperative clinical course are very important because repeated operations may increase the risk of sphincter injury, which can have a subsequent devastating effect on the quality of life.
Despite a multitude of clinical studies, possible risk factors for recurrence in PCD remain poorly defined. According to previous studies on abdominal CD, a variety of factors are suspected of being associated with the risk of repeat surgical treatment, including the female sex, perianal disease, upper gastrointestinal bowel involvement, and penetrating or stricture disease. The only factor to be confirmed is smoking [17] [18] [19] [20] [21] . Patients with CD who smoke have been reported to have a 2.5-fold increased risk of surgical recurrence [18] . In a multicenter study conducted by the 'Korean Study Group for IBD' , young age, stricturing behavior, intra-abdominal abscess, emergency surgery, and delayed diagnosis after surgery were identified as possible risk factors for repeat abdominal surgery in luminal CD patients [22] . However, clinical studies concerning the risk factors for reoperation in PCD patients are rare. An early age at diagnosis is known to be associated with more complicated CD. Some studies have suggested that a younger age at diagnosis (<20 years) is associated with greater small bowel involvement, more stricturing disease, and a higher frequency of surgery [23] . According to our results, young onset age is not only associated with a more complicated clinical course and a more frequent need for surgical intervention but also seems to be associated with poor surgical outcome after perianal surgery for PCD. Therefore, one should be cautious in pursuing perianal surgery in In our study, the CD patients who had previously undergone abdominal surgery showed higher incidences of reoperation after perianal surgery. Some reports have suggested that PCD is a risk factor for abdominal CD reoperation [17, 18] ; therefore, an interesting finding is that the history of abdominal surgery for CD can be inversely associated with an increased risk of reoperation for PCD. Regueiro et al [20] . reported, in their randomized controlled study, that administration of anti-TNF after an intestinal resection effectively prevented the recurrence of CD. We wonder if administration of anti-TNF after intestinal resection will be effective in preventing perianal operations as well as abdominal reoperations.
Although conservative treatment is generally recommended for patients with CD perianal fistulas, patients with simple perianal fistulas without proctitis may be treated with a fistulotomy or a fistulectomy, with reported healing rates of up to 85% [24, 25] . In our study, we found that a fistulotomy and a fistulectomy were associated with a decreased incidence of reoperation in comparison with incision and drainage. However, we should be careful in interpreting these results because surgical procedures are individualized depending on the severity and the complexity of the perianal disease. For example, in a case with more infiltrative abscesses or complex fistulas, aggressive treatment such as a fistulotomy or a fistulectomy is not indicated. In fact, our study was intended to evaluate the clinical course of PCD, not to compare the effectiveness of each surgical procedure.
Our study has some limitations. First, missing data caused by incomplete follow-up made the interpretation of the results difficult and confusing. In some items, such as clinical symptoms, disease location, and family history, the rates of missing data were more than 10%. This study was retrospective, and data were collected from multiple hospitals; therefore, further review of the collected data was not possible. Second, although smoking was reported to be one of the most important factors that could affect the prognosis for CD, smoking habits were not investigated in our study. Third, whether medications such as immunosuppressive or anti-TNF agents had been administered before or after surgery and how long those medications had been used was unclear. In particular, postoperative anti-TNF was a promising treatment in some reports concerning small bowel CD [20] ; therefore, a largescale, controlled study should be completed to evaluate its postoperative effectiveness in treating patients with PCD. Unfortunately, our results did not show a significant difference in reoperation rates between patients treated and those not treated with anti-TNF. However, the number of patients who used anti-TNF was very small (5.8%) in our study because biologic agents were not widely available in Korea during our study period.
In conclusion, we found that a young onset age (<20 years) and a history of abdominal surgery were associated with a high risk of reoperation for perianal CD. In addition, the risk of reoperation was relatively low in the patients who had undergone a fistulotomy or a fistulectomy.
